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PRQRSK\OHWLFDQGVLVWHUUHVSHFWLYHO\WRAstroloba DQGH. VXEJ RobustipeduncularesChortolirion LVVKRZQWREHGHHSO\QHVWHG
ZLWKLQAloe DQGLVIRUPDOO\LQFOXGHGLQWKDWJHQXVAloe LWVHOILVFOHDUO\SRO\SK\OHWLFZLWKWKHGZDUIVSHFLHVA. aristata DOOLHG
WRHaworthia VXEJRobustipedunculares7KHWD[RQRPLFLPSOLFDWLRQVRIWKHVHILQGLQJVDUHH[DPLQHGEXWEUDQFKVXSSRUWDW
FULWLFDOORZHUQRGHVLVLQVXIILFLHQWDWWKLVVWDJHWRMXVWLI\LPSOHPHQWLQJPDMRUWD[RQRPLFFKDQJHV






































































































































































































RI $QWKHULFDFHDH Anthericum liliago / $VSKRGHODFHDH






















Fig. .5HSUHVHQWDWLYHVRI$VSKRGHODFHDHVXEIDP$ORRLGHDHVKRZLQJYDULDWLRQLQWKHVXEIDPLO\A, Aloe dichotoma B, A. perfoliata C, A. plicati-
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pedunculares DQG Aloe aristata














%Aloe plicatilis &Aloe VHFWMacrifoliae'Haworthia 
VXEJHaworthia (WKHµWUXH¶Aloe VSHFLHV)WKHµ+DZRU-
WKLRLG¶ FODGHH. VXEJ5REXVWLSHGXQFXODUHV࣠+࣠$VWURORED࣠+࣠$ORH
aristata *Haworthia VXEJHexangulares DQG+Gasteria
The ‘tree aloes’. —7KHDQDO\VLVUHWULHYHVPRVWRIWKHWUHH
AloeVSHFLHVA. barberaeA. dichotomaA. eminensDVDFODGH
ZLWKVWURQJVXSSRUWLQWKH%,DQDO\VLV%6 33 7KLV
OLQHDJHFRQVWLWXWHVWKHHDUOLHVWGLYHUJLQJHOHPHQWVLQVXEIDPLO\
$ORRLGHDH)LJ%. 7KHUHPDLQLQJWUHHVSHFLHVA. plicatilis 
RFFXSLHVDQLVRODWHGSRVLWLRQLQDQXQUHVROYHGSRO\WRP\ZLWK
A. VHFWMacrifoliae DQGHaworthia VXEJHaworthia
Haworthia subg. Haworthia. —7KLVFODGHLVZHOOVXS-




The ‘rambling aloes’. —7KLVJURXSUHSUHVHQWLQJAloe 
VHFWMacrifoliae (A. ciliaris A. commixtaA. gracilis A. stria-
tulaA. tenuiorZDVUHFRYHUHGLQERWKDQDO\VHVDVDVWURQJO\
VXSSRUWHGFODGH%6 33 )LJ%






Leptoaloe JURXSHGWRJHWKHU%6 33 LQDFODGHWKDW
LQFOXGHGChortolirion angolense %DNHU$%HUJHU A. kouebok-
keveldensis A. buhrii A. lutescens A. reynoldsii A. spicata











A. perfoliata ZLWKZHDNWRPRGHUDWHVXSSRUW%6 33 





Gasteria (n = 20)






H. subg. Robustipedunculares (n = 5)
Astroloba (n = 4)
Aloe sect. Aristatae (n = 3)
Haworthia koelmaniorum (n = 2)
H. subg. Haworthia (n = 49)
True Aloe spp . 
Chortolirion angolense
T ree Aloe spp. (n = 5)
Out g rou p s ( n = 13 ) Out g rou p ( Bulbine s p.) 
Gasteria (n = 20)






pedunculares (n = 5)
Astroloba (n = 4)
Haworthia koelmaniorum (n = 2)
Chortolirion angolense
Aloe sect. Macrifoliae (n = 5)
T ree Aloe spp. (n = 5)
Out g rou p s (n = 13 ) 
d e n i b m o C ) C ( 1 S T I ) B ( d i t s a l P ) A ( 
Aloe sect. Aristatae (n = 3)
H. subg. Haworthia (n = 49)
Aloe sect. Kumara (n = 2)






















T rue Aloe spp . 
Chortolirion angolense
Gasteria (n = 20)
H. subg. Robusti-
pedunculares (n = 5)
H. subg. Hexangulares
Aloe sect. Aristatae (n = 3)
57 
61 





T ree Aloe spp. (n = 5)69 
Aloe sect. Kumara (n = 2)
Aloe sect. Kumara (n = 2)










Aloe greatheadii subsp. davyana




















Aloe lineata var. muirii




















H. koelmaniorum var. mcmutryi















Haworthia venosa var. granulata
Haworthia limifolia
Haworthia limifolia








Haworthia coarctata var. adelaidensis
Haworthia reinwardtii var. brevicula
Haworthia coarctata
G. pillansii var. pillansii
G. pillansii var. ernesti-ruschii
G. croucheri
G. carinata var. carinata
G. carinata var. retusa
G. acinacifolia
G. nitida var. armstrongii










































































































































































‘Haworthioid’ clade (Haworthia subg. Robustipeduncu-
lares, Astroloba, Aloe aristata, H. koelmaniorum). —$PRG-
HUDWHO\VXSSRUWHGµKDZRUWKLRLG¶FODGH%6 33 ZDV
UHWULHYHGDVVLVWHUWRWKHGasteria-Hexangulares FODGHZLWK










Haworthia subg. Hexangulares. — Haworthia VXEJ





























Haworthia blackburniae var. derustensis  














Haworthia mucronata var. bijliana 
Haworthia mucronata var. morrisiae  
Haworthia mucronata var. rycroftiana 
Haworthia monticola var. asema  
Haworthia pulchella var. globifera 
Haworthia lockwoodii 
Haworthia mucronata var. habdomadis  
Haworthia cooperi 
Haworthia cymbiformis var. setulifera 
Haworthia cymbiformis var. ramosa 
Haworthia decipiens var. virella 
Haworthia decipiens var. pringlei 
Haworthia cooperi var. doldii 
Haworthia cymbiformis 







Haworthia marumiana var. archeri 
Haworthia mutica 
Haworthia mutica var. nigra 
Haworthia retusa 
Haworthia mirabilis var.  triebneriana 
Haworthia mirabilis var. calcarea 
Haworthia mirabilis var. paradoxa 
Haworthia magnifica var. dekenahii 
Haworthia herbacea var. flaccida  
Haworthia maculata
Haworthia reticulata
Haworthia herbacea var. paynei



















































































































DQG DUERUHVFHQFH )LJ 6$ &DXOHVFHQFH KDV GHYHORSHG





DQGA. VHFWDracoaloe LQFOXGLQJA. eminens )LJ6$




Leaf tuberculation. — 7KHSUHVHQFHRIZKLWHWXEHUFOHVRQ
WKHOHDYHVLVODUJHO\UHVWULFWHGWRGasteria DQGHaworthiaVXEJ
HexangularesDQGVXEJRobustipeduncularesEXWWXEHUFXOHV





6WHPOHVV 0RVWGasteria KDOIRIHaworthiaVXEJHexangulares H. VXEJ
Robustipedunculares
&DXOHVFHQW Gasteria obliquaKDOIRIHaworthiaVXEJHexangulares  
DOOAstroloba LQFOXGLQJPoellnitzia)












6SUHDGLQJ Chortolirion AstrolobaHaworthia DQGDIHZAloe
3HQGXORXV 0RVWAloe DQGGasteria VSHFLHV
3HULDQWKV\PPHWU\
$FWLQRPRUSKLF HaworthiaVXEJRobustipedunculares DQGVHYHUDOAloe HJA. albida
:HDNO\ELODELDWH Gasteria VSHFLHV
6WURQJO\ELODELDWH Haworthia VXEJHaworthia DQGVXEJHexangulares SOXVChortolirion 
angolense
3HULDQWKFXUYDWXUH
6WUDLJKW AstrolobaChortolirionHaworthia VXEJHexangulares DQGVXEJ
Robustipedunculares DQGPDMRULW\RIAloe 
&XUYHG GasteriaHaworthia VXEJHaworthia 
3HULDQWK
&\OLQGULFDODQGWDSHULQJLQWRSHGLFHO 0RVWAloe Astroloba Chortolirion Haworthia VXEJHaworthia DQG
VXEJHexangulares 
,QIODWHGEDVDOO\RUWUXQFDWHG Gasteria DQGVHYHUDOAloe VSHFLHV
6WDPHQLQFOXVLRQ
([VHUWHG 0RVWAloe VSHFLHV
,QVHUWHG Chortolirion Gasteria DQGWKHWKUHHHaworthia VXEJHQHUD
7HSDOFRQQDWLRQ


















H. VXEJ HaworthiaDQGRQFHRUWZLFHLQH. VXEJHexangu-
laresVXEJRobustipedunculares ZLWKSRVVLEOHUHYHUVDOV LQ
A. aristataA. haworthioides DQGGasteria)LJ6$±&





















































Relationships of the ‘tree aloes’. —2XUDQDO\VLVGRHV
QRWUHWUHLYHWKHµWUHHDORHV¶VHQVX9DQ:\N	6PLWKDV
DPRQRSK\OHWLFJURXSEXWDVWZRVHSDUDWHOLQHDJHVAloe VHFW
$ORLGHQGURQ࣠௘A. VHFWDracoaloeLQFOXGLQJA. eminens IURP
6RPDOLDHPHUJHVDVSRVVLEO\RQHRIWKHHDUO\GLYHUJLQJOLQH-
DJHVZLWKLQWKHVXEIDPLO\)LJ%7KHLPPHGLDWHUHODWLRQ-
VKLSVRIWKHUHPDLQLQJWUHHAloeA. plicatilis (A. VHFWKumara) 
DUHXQUHVROYHG
Relationships of Aloe sect. Macrifoliae. — Aloe VHFW
Macri foliae WKHµUDPEOLQJDORHV¶VHQVX9DQ:\N	6PLWK
 FRPSULVLQJ ILYH FORVHO\ UHODWHG VSHFLHV A. ciliaris 





















































LQ FRQWUDVW WR KH[RVHULFK QHFWDU PRUH WKDQ  VXFURVH
























8QOLNH WKH RWKHU WZR VXEJHQHUD RI Haworthia VXEJ
Hexangulares LVSRVVLEO\SRO\SK\OHWLFZLWKWKHLQFOXVLRQRI
H. koelmaniorumZKLFKRFFXSLHVDQLVRODWHGSRVLWLRQVLVWHU




H. koelmaniorum ZDVWUHDWHGLQH. VHFWMargariti-
fera QRZH. VXEJRobustipeduncularesEXWODWHUWUDQVIHUUHG
WRH. VXEJHexangularesZKHUHLWVUHODWLRQVKLSVDSSHDUWROLH


































RIChortolirionHaworthia, Astroloba H[FOXGLQJPoellnitzia) 
DQGAloeVHFWLeptoaloeDSSHDUVWREHDGHULYHGDGDSWDWLRQ
WRHQWRPRSKLO\%RWHV	DO+DUJUHDYHV	DO






































































































































comb. & stat. nov.ŁChortolirion$%HUJHULQ(QJOHU
3IODQ]HQU,9,,,±7\SHChortolirion an-
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